Background: We described a case of endoluminal stent placement for a cervical
Introduction
Carotid artery stenting (CAS) has emerged as an acceptable alternative treatment for patient with occlusive carotid bifurcation disease. Recent advances in catheter technology have resulted in significantly improved access to carotid artery. However, transfemoral access to the carotid artery is occasionally limited by systemic atherosclerosis or previous surgical reconstruction (10) . We present a technical report of a carotid artery stenting performed through aorto-femoral bypass graft. Search of the current literature has revealed no documentation of a previous carotid stenting performed by introducing catheter through synthetic prosthetic grafts.
Case History Presentation
A 70-year-old man was admitted to our hospital for coronary artery bypass surgery. He had a history of bilateral bypass graft of femoral artery (abdominal aorto-left common femoral bypass, left common femoral-popliteal graft, right femoral patch-angioplasty, right common femoral-popliteal graft) ten years previously. Systemic evaluation of atherosclerosis demonstrated stenosis at the origin of the bilateral internal carotid artery and the right vertebral artery, and occlusion of the left subclavian artery (Fig. 1A) .
These lesions were accompanied with massive calcification (Fig. 1B) . CT angiography of lower body demonstrated severe calcification of bilateral femoral artery and the 4 Hayashi K bypass graft (Fig. 1C) . Fig 1D showed schematic illustration of the femoral artery bypass. Hypoperfusion of the right cerebral hemisphere was revealed with single photon emission tomography. Diagnostic cerebral angiogram demonstrated severe stenosis at the origin of right carotid artery and moderate stenosis at the origin of left carotid artery (Fig. 2AB ). Since extracorporeal circulation was required for the coronary bypass surgery and the intraoperative cerebral hypoperfusion was anticipated because of multiple cerebrovascular diseases, revascularization of the carotid stenosis was planed before cardiac surgery. Due to the increased risk of general anesthesia related to his severe comobidities and our limited experience with carotid endarterectomy under local anesthesia, stenting was considered. After discussion with vascular surgeon about the risks and benefits of the various options, including direct carotid artery approach, radial artery approach, and bypass graft approach, the bypass graft approach was employed.
Procedural Technique
Ticlopidine (300 mg) and aspirin (100 mg) were already administered orally on admission. Sedative and analgesic agents were administered intravenously. The left inguinal region was incised along vascular pulsation approximately 4 cm and the left common femoral-popliteal bypass graft (Bard Sauvage Bionit EXS Velour Vascular Prosthesis 6 mm, C.R.Bard Inc, Billerica, MA) was exposed (Fig. 3A) . The bypass graft was supported with ring structure to avoid vessel collapse or kink. The surface part of two rings were removed to secure puncture area (Fig. 3B) . Then, purse string suture was put on the graft at the puncture site with 5-0 proline (Fig. 3C ). The graft was punctured Hayashi K with18-G needle and a guide wire was introduced through the needle (Fig. 3D ). The guide wire was carefully advanced into the abdominal aorta under fluoroscopic control.
Then, the needle was withdrawn along the wire and the 6-F 90-cm guiding sheath (Shuttle; Cook, Inc. Bloomington, IN) with inner dilator was gently threaded over the guide wire into the graft. The guiding sheath was positioned using coaxial system into the right common carotid artery and the purse string suture was tensed to avoid bleeding from puncture site (Fig. 3E ). After establishment of arterial access, heparin was administered to maintain an activated coagulation time of approximately 300 seconds during the procedure. A self-expandable Wallstent (Boston Scientific Co., Natick, MA) was placed under cerebral protection using PercuSurge Guardwire plus (PercuSurge, Minneapolis, MN). The suture was tied after withdrawing the sheath (Fig. 3F) . Finally, the wound was closed (Fig. 3G) . Intraprocedural bleeding was well controlled despite dual-antiplatelet agents. Postprocedural angiography showed satisfactory widening of the stenosis (Fig. 3H) .
Postprocedural Course
The patient stayed on bed rest for six hours with the punctured extremity extended.
Postprocedural course was uneventful and cardiac surgery was subsequently performed.
The ultrasound echo examination one month later showed patency of the punctured bypass graft.
Discussion
For those patients, traditional approach has been through the radial route or direct carotid approach to avoid direct puncture of the graft site because of possible postprocedural complication. Direct carotid puncture is an important option even in CAS when a guiding catheter is not advanced into common carotid artery because of arterial tortuosity (9) . However, the direct carotid puncture requires greater skill and is more cumbersome. Hemostasis after the procedure is not easy and hematoma formation from the puncture site may cause serious complications (2) . Recent reports have suggested the safety and feasibility of transradial approach for coronary stenting as well as CAS (3, 8) . However, this approach requires special effort in the optimization of the backup and the stabilization of the guiding catheter. This procedure often requires a good strategy, appropriate catheter manipulations, and the use of specific technical maneuvers such as buddy wire. Moreover, nerve injury or postoperative radial artery occlusion remains a major concern. In this patient, transradial approach was not suitable because of the left subclavian artery obstruction and the hypercalcified brachiocephalic trunk (Fig. 1AB) . In this report, the authors have employed CAS via the left Hayashi K aorto-femoral graft. We would like to emphasize the superiority of the cut-down procedure over percutaneous access on bleeding from puncture site and lower extremity ischemia. Since larger devices are required for CAS comparing with coronary intervention, the damage of the synthetic prosthetic graft would be larger. In the clinical protocol, antiplatelet therapy is needed before and after CAS to prevent acute or delayed stent thrombosis.
Furthermore, heparin is administered to maintain an activated coagulation time of approximately 300 seconds during the procedure. As a result, the most common complication is bleeding from the access site. To avoid local hemorrhage or retroperitoneal hemorrhage resulting to blood transfusion, the bypass was exposed and 8 Hayashi K purse string suture was placed. Then, homeostasis was completed by tying the suture.
Intraprocedural bleeding was not significant despite pretreatment with dual-antiplatelet agents. Another significant complication is catheterization-related graft thrombosis (5, 7) . This may be related to the compression of puncture site to prevent bleeding. In this case, postprocedural compression to the access site was not required because of cut-down procedure. Femoral doppler ultrasonography obtained one month after the procedure demonstrated excellent patency of the bypass graft.
Conclusion
A femoral bypass graft approach with a small incision was performed safely, which suggests that intervention through bypass graft for CAS may be feasible when heavy systemic calcifications hinder more traditional approaches. Hayashi K After the left common femoral-popliteal bypass graft was carefully exposed, surface part of the ring was removed (A, B). Then, purse string suture was put on the graft at the puncture site with 5-0 proline (C). The graft was directly punctured with a needle (D). A 6-French Shuttle sheath was carefully advanced into the right common carotid artery (E). 
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